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l, 3-i^x (^71-^77^;) -?urty. i, 2-ifx 

*7>7-f>I^10^;i/j;^#^i:, 5 £tt-T?fc<, ft«FW 

[0 0 7 1] 

>i h 'J 75 K^©#7D h >tt»If £7c, ?V =-V-Jl 

[0 0 7 2] 

afclDfltCfc^T, R 1 0 #*ltM^ B (OR 17 ) (OR 18 ) "T? 
Jcte££;&#ftC##3*S&S#S><S. Mtbtlt WA'J7^ 



2 8 
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ofc&mi ^wc^fu i~i o^;i/, #f £ b < & l ~5 ^e;i/, 2£>ic#£t,< 
*MfS<D^«^^ p«g ic£§ § £ W 7?»«f m \z^m ic & £ i* h ft £ b < & ^„ 

[0 0 7 3] 

^ZOifC&VM:, R 10 ^SiR 14 R 15 R 1 6 T'feS^Cttf ISM 

— 72±^7;i*V F, fh^^T^^-fA?^^*, rN5^f;i/7> 

<b;*--?Ai&, ^y-fb-feS/^A, 7y4kjjVV2*. yvfcl-hvy&teZn&m 
•7v it®. h'jif;i/7 5X ^x^;i/T^>, n:^;i/7 * >, hU7°ntf;i/7 
V7°u\±)\,T^y. p7~mY $y, V4V7°u\znsY^y, ttjuvj 
V7°n tr;i/T^ y. ^^fcvy. tfu^>, r— u >&£©y^ 

5£ (12) 7?^3tlSft^tC*fL, M^*^V>biiS^J*(D|gHT'^ffl^«>r h 
[0 0 7 4] 

£J& &£JcCf T*f? o T %» «fc V a A :7 17 A gift; ^ * >Sitf)£Mt £ P£ 

Mj£M^&0°C~2 0 O'CjbW* L<, 2 5°C~ 1 5 0°C##fC#£ LV^ 

M^^ra«*M^tc«i ~5 ommT*&z>tf, mnmM^mz^^x^m^^ 

iz*mzuQz.f^ mmmmiz £ z m&mwx* gwmzmv m-t^m^ y^v*/ 
=l mm i c £ o t s m m & m u m -r # & # «r & -e & § „ 

[0 0 7 5] 

(1 3) T*mt<ftZlt&V>! (5£#, R 1 , R 2 , nli- 
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m& (i) tmvo ) &f&«#«T, -Mj% (14) &£v^i (is) x*mzn 

^T^iVN) V. XliA0^>I?^t, ) il^^it, (2) T*mZ 

[0 0 7 6] 
[ft4 6] 




[0 0 7 7] 
[ft4 7] 

R 19 3 PCH 3 X ( 14 ) 

[0 0 7 8] 
Ut4 8] 

(R 19 0) 3 P(0)CH 3 ( 15 ) 

[0 0 7 9] 



3 0 
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[ft 4 9] 




(2) 



[0 0 8 0] 

zoBLfoitz-r. (14) x\t (i 5) (Dit&m&m^temmtp-eitLm 

*^/4?T-*>S:-«^ (l 3) ©ft-^«ji:i»^i-Sii:lcJ:y^*g , r*- 

[0 0 8 1] 

^ n-^Otf;i/^ n-^f^/S, sec-^;i/», */ 9 n a tf */ 

*/^>^;i/S&H##tf£>;ft£ 0 -«5£ (14) ^ (i 5) -jRsfc ( 
i) -e*s*i*ft^i ^;wc*fLT i~i o^, #£u<&i~5 s e;i/, 3 
^ic^^ u< tt 1 ~3 ^;i/fflv^ti£ 0 

[0 0 8 2] 

twi/AXii-hn^^x tf y u>Xtt-hn^^>, 1, 5- 

VTWi/tU [4.3.0] y 5 -x>/^'^^;i/^;i/JiN^2/ K, *'J9At- 



3 1 
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[0 0 8 3] 

£MMte#CITO2;ft&VN#, it^ - 5 O'Cfrb 1 0 0°C(DmmT°fcfatf 
bTIBT'&U, 0$. L<lt- 3 0-8 0°C, 3^fC|fJb<li0~5 0TCt$5 o 

[0 0 8 4] 
[HIMM] 

o T & ^ <b PI $ 4% -5 =fo <D V it & V ^ 0 
[0 0 8 5] 

r iHM l J TfB;*^-A©#&lc££tt^ (18) fc^tsn-MfciM^ ( 

4-HFA-ST) (Dm&X&o 
[0 0 8 6] 
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[ft 5 0 ] 



Br 




F 3 C£pF 3 
(16) 



SiMe 3 



Pd(OAc) 2 , Cul 
Et 3 N 



SiMe 3 




(6) 



K 2 C0 3 
MeOH 





H 2 , Pd-CaC0 3 
PPh 3 , MeOH 

p3Cr OH CF3 p3Cr OH CF3 

(10) 4-HFA-ST(18) 

[0 0 8 7] 

^v«1ihlg?#^£^x£3 n^xnic, ^#H^T> »lt*9S;tfA 
(0. 15g, 0. 67mmol), f>'j7i-;i/*X70 (0. 74g, 2 
. 8 2 mmo 1 ) £3?ftSg-#! (0. 1 5 g, 0. 79mmol) *lN7LZ> a 
ft^ (1 6) iZB-tfc&m (2 1. 7g, 6 7. 2mmol) (Dh'JlW 
5> (50mL) b'J^f;i/^'J;b7tf U> (7. 26g, 73. 9 m 

o l ) (73 h u ^ > (i OmD mWL^m^MXtc^ 1 0 0 °C tf) ;f >f ;i/ 

fLTft^ (6) tCj^f ft#4fc (1 7. 1 g, 7 5%) Wc„ 
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: 8 4 — 8 7°C/2 mmH g 

: H-NMR (CDC1 3 , TMS) : 0. 07 (9H, s) , 3. 23 (1H, 

brs), 7. 35 (2H, d , J = 8. 0Hz), 7. 46 (2H, d, J = 
8. 0 H z ) 

iTn-h, «fff&fAfcHP77X3lC, K8*UfA (5. 6g, 4 0 

. 5mmo 1) (1 5mL) IkMTL&o *K#T, H— X^7?#^>tl 

fcffc^ (6) -e^StlSfl;^® (1 1. 6g, 3 4. lmol)(D^;-^ 

(i 5mD iifeiTifcft, tatjt^ts. atifticfcysK*^ 

^8^:irtJ^Lfeo *JS£^*1f >T*M&U &)fo1*:fc#«® 

A&#»JBfc£, «JEE3d9bTfl:^ (10) IC^iNfciH&i (7. 4g, 8 1%) 
W&i 6 8 — 6 9 °C/ 7 mmH g 

1 H-NMR (TMS, CDC 1 3) :3. 16 ( 1 H, s), 3. 48 (1H 
, s) , 7. 57 (2H, d, J = 8. 0Hz), 7. 68 (2H, d, J = 8 
. 4 H z) 

mmr, «mflAfeHP75^3KL 1 a d 1 a rffiH (0. 5g), h 
'J7i-;Vj}nX7 0 (2. 5g) ^AIlS. ^-Xgt# ^ ftfcffc^ (10 
) &C^-f ffc-^ (50 g, 0. 19mol) ffi^^y (3 5 0 mL) 

U !iIlix;ai/-^-7ll|b, iffilSbtfb^ (1 8) Km-tlt^®) 

(4 3. lg, 8 6%) 

1 H-NMR (TMS, CDC 1 3) : 3. 44 (1H, s) 5. 33 ( 1 H, 
d, J = 10. 8Hz) , 5. 81 (1H. d, J = 17. 6Hz), 6. 72 
(1H, dd, J = 17. 6, 10. 8Hz) , 7. 46 (2H, d, J = 8. 
0Hz), 7. 68 (2H, d, J = 8. 4Hz) 
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rmmM2i Tmx*—<i*<Dj3mz&2>ik^ d 9) iz^-nt^ (3, 

5-HFA-ST) (Dm^m. 

[0 0 8 8] 
[ft5 1] 




(10) 3.5-HFA-ST(19) 

[0 0 8 9] 

mm&fflm£MW*zffix.f~s P77xnc, m#h^,t> ^i&a^^a 

( 1 . 1 5 g, 5 . 12 mm o 1 ) , h V 7i-jl/*Z7^ > ( 5 . 6 3g, 2 
1 . 5 mmo 1 ) £3?ttfg-gH (1. 15g, 6. 04mol) it 
*£jS; (17) (C^-r^b-^-^ (2 5 0 g, 0. 51mol) ©b'JlW5> ( 
2L) h U*^ ;i/5/U;i/Tir^l^> (5 5. 9 g, 0. 5 7mol)©h 

'Jxfib7 5> (5 0 0mL) ^ fcHiJCflll*.*:^ 1 0 0°C(D^^ JVA^XM 
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t=.(ot>. %>t>-&r=.mmM : &fc* mm&i&ykx-fo&vfe. mmmizmm-?y*z/y 

(7) tCjgWb^fe (2 0 4 g, 7 9%) &fcfc„ 

: 2 0 0°C/ 2 2 0 P a 
J H-NMR (CDC1 3 , TMS) : 0. 28 (9H, s) , 3. 65 (2H, 
s) , 7. 92 (2H, s) , 8. 04 (1H, s) 

aTn-h, M#^$:ffi^feHP7^^3lC, K»*'J9A (12 2. 6g, 
mo 1) £.*#J-fl/ (113ml) ZMZ-Z* *K#T> (7) T*^£*l 

Sffc-£W (2 0 4 g, 0. 4 mo 1 ) <D*$ J -Jl (5 0 0 ml) SSfct&iRTL 

;i/T*#fffiU &;bi±£^$aJS£*> ffifH^S*T?«s?^Lfc. ^IRJSlcttBfcv^* 

Tfb^ (10) (144g, 8 2%) 

: 7 8 — 7 9t:/ 1 8 5 P a 
1 H-NMR (TMS, CDC 1 3) : 3. 20 ( 1 H, s) , 3. 62 (2H 
, s ) , 7. 96 (2H, s ) , 8. 09 (1H, s) 

(0. 17g, 0. 74mmol), h U 7 :n n ;i/ tf; x 7 -i > ( 0 . 82g, 3 
. 1 mmo 1 ) LSVitm-M (0. 1 7 g, 0. 8 8 mmo 1 ) £ftlx.£ 0 it 
^ (1 7) tC^-r^b^® (3 6. 3g, 7 4. 2 mmo 1 ) <Z> h 
> (2 0 0ml) mWL> FU^-is-f^y (7. 4 9 g, 89. Ommo 

1) ©h>JifjI/7^> (1 6 3ml) mWLZmizM 1 0 0°C<D*j)\s 
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mm*m&Lx4t*£& (8) iz^it^m 01. 4g, 8 6%) 

L H-NMR (CDC 1 3, TMS) : 1. 43 (6H, s) , 2. 78 (3H, 
brs), 7. 80 (2H, s), 8. 06 ( 1 H, s) 

lTD-h, flM^&fljfcfcHn^^illC, *H-fb^hU^A (15g, 0 
. 3 8 mo 1 ) „ fb^5£ (8) (37. 1 g, 75. 5mmo 

1) ©>fy^DAV-;i/ (3 0 0mL) £JS«, 3»£#?&n 

MftT^*2/^AS:3t»J|»§, ^ffilf bTft^ (10) IC^-r-ffc^ (2 3. 
3g, 7 1%) 

[0 0 9 0] 

SaRT, W^?:iifeHP77X3{CL India rjttl (0. 12g), 
*rJV> ( 1 . 2 g) £A*l£ 0 -fb^ (10) JC^-tfb^ (120g, 0. 
28mol) 0>*#>>-;i/ (840ml) $8«5:flt!*.fclk TKiPtSr^A £ 

^•en&fflu **)*fe^a«s:*, tt?nA**T?«s»i/fe. mmm\z.mmmf* 

Tfb^5£ (19) fCatTflS^& (100g, 83%) 

1 H-NMR (TMS. CDC 1 3) :3. 56 (1H, s), 5. 40 (1H 
, d, J-ll. 2Hz), 5. 85 (1H, d, J = 17. 6Hz), 6. 7 
6 (1H, dd, J = 17. 6, 11. 2Hz), 7. 84 (2H, s), 7. 
9 6 ( 1 H, s ) 

rHI«3j TfB*3f-A<Z)#i&fC «J:3-fb^5£ (18) fC^^b^# (4 - 
HFA-ST) ©S^5t 0 
[0 0 9 1 ] 
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F 3 cr£pF 3 

4-HFA-ST(18) 



Pd(OAc) 2 , Et 3 N 
THF 

F 3 cr 0 yF 3 

(16) 

[0 0 9 2] 

(1 6) 7*3*3 ft $flS<£*f (3 2. 3g, 0. lmol) , il;^^'') 
A (0. llg, 0. 5 mm o 1 ) , h U X^;i/T * > (12. 2g, 0. 12 
mol) iTHF (100ml) h * U-y{CAft<5 = #-b?U'-?'£ 

mV, 50baritif l/>&Mbfc^ 1 2 0°Ct't^;WU&Wt5 

fftSW (18) C^tft^Hl (11. 8 g> 4 3. 7%) tffcfcftfc. 
[0 0 9 3] 

rH]66M4j TfS^^r-A(D^^{Cj:e^^ (18) fc*mb-£% (4- 
HFA-ST) ©$g5t 0 
[0 0 9 4] 
[^5 3] 




+ <^MgBr 



NiCI 2 (PPh 3 ) 2 



THF 




(16) 



4-HFA-ST (18) 



[0 0 9 5] 
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T)i3ymm%T. If-)]/-??**/? J*7 U $ F ( 1 4. 4 g, 0. llmol 
) ©THF (110ml) mm*> (16) X»7jk2tlZ>it&® (3 2. 3 

g, 0. 1 mo 1 ) ( h l> 7i-;i/^7-f>) — y^Vl/^D U K (0. 

6 5g, lmmol) 0THF (2 4 0ml) gllC, 0 o CT*#P;L, 2 5 s Ctj| 

>x*mmWimLfc(DiE>, sbfrufcmmmz*. m^^xmwLtc mmm\z 

MffiP^lf-SMf;^ (18) {C^fi;-^ (17. 3g, 6 5%) tfm^tltz. 



[0 0 9 6] 

rHli5j TfE**-A<D#&(C<fc£fc^5S; (18) (C^^b-a-^l (4- 
HFA-ST) <Z>mi&° 
[0 0 9 7] 
[ft 5 4 ] 




Pd(OAc) 2 , TBAF 



THF 




06) 



4-HFA-ST(18) 



[0 0 9 8] 

y;i/lJ>#H^CT> ft! 3*5* ( 1 6) VBZn&it&m (6 4. 6g, 0. 2 mo 
1 ) £5=- Y^^-Ts ( NU 7i-;^X7^ >) f^VVl* (2. 3 1 g, 2mm 
o 1) 0THFtH (2 0 0ml) iC h U ^ *-/l/fcf - 7t/£/^ > (30. 1 g, 0 
. 3 mo 1) ty^ifr h^-7?-)lT>=£ — y& (61. 3g, 0. 3mol) 
©THF (3 0 0ml)«|A, tfiT> 3 0^#im iff*, 80 
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ft 



«u mmz&vmm°??*i'y2*zftvfc&. m&m&'t&inb&a (is) 

{C^i"fb-^#J (2 6. 4g, 4 9%) #f§£4xfc. 
[0 0 9 9] 

r2&fc«6j TIB**-A©#8slCj:.5fl;3*5£ (1 8) tC^-rffc^ift (4- 
HFA-ST) ©Sgjft,, 
[0 10 0] 
[fb5 5] 



[0101] 

T;i/df>#H^,T> ft^(16) tasaft*^* (6 4. 6g, 0. 2 mo 
1 ) fclflfc^ytfA (2. 2 4 g, 10 mmo 1 ) fflTHFM (2 0 0 mL 

) tc, h u^;i/tf-;i/^^r (9 5. ig, o. 3moi) s^d*, mt, & 

T?#[II#rffiLfc©t3, Jfcfrlirfe^flWi&jtfc, tMnAtt*T?tfci*Ufc. *i*8Ji« 

JEEjdWTSfcft:^ (18) JC^-Tft-^* (3 0. 2g, 5 6%) #«#&nfc. 
[0 10 2] 

r^M7j TK^*-A©#ai:J:6ft** (l 6) jc^fft^* (4- 
HF A - ST) <D9kilk. 
[0 10 3] 




Pd(OAc) 2 , THF 




(16) 



4-HFA-ST (18) 



4 0 
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* 



lit 5 6 ] 




+ 



<^B(OiPr) 2 



Pd(OAc) 2 , Ba(OH) 2 




FaCT^p, 



(16) 



4-HFA-ST(18) 



[0 10 4] 

»«th iTn- hfc J: 4 P77^3&gl«» 

U ffc^5£ (1 6) (3 2. 3 g> 0. lmol) ttf-^ 

D>t>fV^Dlfrafil' (18. 7g, 0. 12mol)(Z)THF(200 
ml) ^WL-kMXf=. 0 ZtHzmm^^Wl* (0. 24g, lmmol) , zK^ 
ffc^U ")A8 7Kfn#? (63. lg, 0. 2 mo 1 ) ( 1 0 g) &j!l&C;&n;t £ 

3kLtc 0 #*>*lfcffl£f**&JCTHF (2 0 0ml) t 7 5 %^7K (10. 3 g 
) *1M7L, 2 0~3 0'Ctif#Lfe o *&&T*'\*V'y*-mXX&WL\, 

( 1 8) ic^-r^fb^ ( 1 6. 4 g, 6 1 %) #f#e>*lfc. 
[0 10 5] 

riM8j T&**-A<&#8stCJ:<Mfc;S*5£ (18) K^it^® (4- 
HF A - S T) <0f»5t. 
[0 10 6] 



4 1 
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[ft5 7] 




CHO 



+ 



Ph 3 PCH 3 Br 



KOtBu, THF 




FsC^pi 



(20) 



4-HFA-ST(18) 



[0 10 7] 

T;i/3>#H^CT, h'^x^l/^^I/M^^^-^A (13 2. 3g, 0. 
1 5 mo 1 ) £ h;i/X> (2 0 0 ml) tc^«t^*fc. t e r t 

;Wb#U (20. 2g, 0. 1 8 m o 1 ) ©THF (180ml) mWLZm 
TU B&»**#Jt£8:MLfc&, 1 01C 

SPL^o ft^5£ (2 0) Kjjk-nt&to (32. 6g, O. 12mol)©THF 

(loomi) ms^tu - 1 o°cT*mwLt=.%k. lmmztia*.. ^it- 

«u mmz£vmm^>?**s'y&itmv&z. m&mmt^tit^ (is) 
ic^i-^^ (10. u, 3 1%) #»e>*ifco 



4 2 
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/ 



mm] 



Utl] 




(1) 
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/ 
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at m a m m m m 



[0 0 0 0 0 2 2 0 0] 
1. W£W*tnH 1 9 9 0$ 8JI24B 

& m uup m^towttw^m 5 2 5 3#t 
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